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puerperium in those cases in which this point has been investigated. 
Girls of fifteen and women of thirty-five when pregnant have 
yielded positive results irrespective of the number of children 
bom. In two cases, one pregnant and the other non-pregnant, 
in which the laboratory and clinical diagnoses were at variance, 
the subsequent course of events has justified the former. Both 

white and colored women have yielded positive and negative 
reactions in accordance with whether they were pregnant or not. 
An eclamptic in the sixth month gave a weak but definitely positive 
reaction. As controls, healthy men, virgins, women past the 
menopause, and non-pregnant women in the child-bearing period 
have uniformly given negative results. Likewise many pathologic 
conditions syphilis, including one case of tabes, tuberculosis, 
malignant growths (one a case of carcinoma of tile cervix), all 
acute infections encountered, comprising typhoid fever, general septi¬ 
cemia, acute endocarditis, acute pericarditis, gonorrheal arthritis, 
phlebitis, and acute pelvic inflammatory disease—these at least 
have been uniformly negative. 

Only by the observance of the added precautions here indicated 
has the as yet incomplete series of cases undertaken in this labora¬ 
tory been confirmatory as to the reliability of the serum diagnosis 
of Abderhalden. On the other hand, with the exercise of these 
controls the most meagre equipment indicated here has been re¬ 
liable in the accurate performance of the test, the results being 
in perfect accord with those reported by Abderhalden. 

SEVEN CASES OF CERVICAL RIB, ONE SIMULATING 
ANEURYSM.1 

By X. Gilbert Seymour, A.B., M.D., 
ATTENDING PHYSICIAN TO OOUVERXEUR HOSPITAL TUBEHUUUMM CLINIC AND TO HT. GEORGE'S 

CHURCH TUBERCULOSIS CLASS, NEW YORK. 

Of tlu* 7 cases of cervical rib here presented, 5 came under my 
observation at the Govemeur Tuberculosis Clinic, 1 at St. George’s 
Tuberculosis Class, and 1 is reported through the courtesy of another 
physician whose patient she is. In (i of the cases the condition was 
discovered in the course of routine chest examination, no attention 
having been drawn to it by the symptoms recorded; the history 
of the seventh ease suggests the diagnosis. 

After the comprehensive articles on cervical rib published by 

1 Five of these cases were reported lwfore the New York Society of Internal Medicine. April 

2C. 1911. The remaining two were subsequently admitted to my service at the Gouvcrneur 
Clinic. 
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Keen5 in 1907 and Goodhart3 in 1909, it is needless to review the 
previous literature for a resume of the subject. In brief, it may he 
stated that cervical rih is a congenital anomaly which may he 
associated with other defects of development, chiefly of the central 
nervous system; or it may exist alone, the latter being usually the 
case. It is often attended with slight or no symptoms, and may then 
he discovered only in the course of systematic physical examination, 
by the x-rays or at postmortem. It is often found in conjunction 
with a scoliosis, usually of the cervicodorsal type, and it is not 
infrequently associated with a neuropathic diathesis. It is a much 
more common condition than was formerly supposed, a large 
number of cases having been reported during the past fifteen years, 
after attention had been drawn to the subject, and especially since 
radiography has been available'for diagnosis. 

Although the existence or possibility of this condition was 
known to early authors, the first paper published on the subject 
was that of Hunauld,4 which apjjeared in 1742. In 1899 Gruber5 
published a compilation of the recorded cases; but in 1875, one 
hundred and thirty-three years after Hunauld’s description of 
cervical rib, only 79 cases had been recited, and of these only 
5 were recognized during life. In 1894 the number of reported 
cases had increased to 139, of which 9 were diagnosticated in the 
living subject.6 In 1904, 34 cases recognized during life had been 
reported, and many more discovered at autopsy or in the dissecting 
room. Since that date a large number of living cases have been 
reported, in nearly all of which the diagnosis was confirmed by 
x-rays. I p to the publication of Keen’s article 43 of these cases 
had come to operation, and the surgical importance of the condition 
is there fully discussed. 

Although cervical rib is congenital, the age at which it has been 
discovered ranges from intra-uterine life to advanced years. It 
is much more frequently found in females than in males, the pro¬ 
portion being variously stated as two or three to one. In about 
two-thirds of the cases the condition is bilateral. Single cervical 
ribs are about equally frequent on the two sides. The anomalous 
ribs usually develop from the seventh cervical vertebra, more 
rarely from the sixth, and in only one known case from the 
fifth. Two cases have been reported in which there were two 
supernumerary ribs on one side.7 

* Avr.it. Jock. Mud. So., 1007, cxxxiii. 173. 
* Ibid., cxxxviii, 600. 
4 M6m. math, ct phys. d. l'arad. r. d. se„ lvii. 1742. 
* Ueber die Halsrippen des Mcnsch, St. Petersburg. 1869, M6m. de farad, imp. d. sci.. vii. 

Series 13, No. 2. 
* Pilling, Inaugural Dissertation. Rostock. 1804. 
1 “In certain rare cases, accessory ribs have Iwcn observed in the lumbar region, but this 

anomaly is without clinical significance. There is no case on record in which a supernumerary 

rib had developed in both lumbar and cervical regions in the same individual." Goodhart. 

loc. cit. 
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ihe cervical ribs vary in length from a slight increase of the 
costal process of the vertebra to a complete rib united at its anterior 
extremity with the cartilage of the first dorsal rib. Tliev mav be 
ffail-hke,8 articulated, or immovable. The symptoms, when present, 
referable to the existence of cervical rib are of three groups—vaso¬ 
motor sensory, and muscular—and are due to the pressure of the 
bony tumor in the neck upon the subclavian artery and brachial 
plexus. 

The principal vasomotor symptoms noted are visible pulsation 
or the subclavian artery, variations in the radial, brachial, or axil¬ 
lary pulses, gangrene of the fingers (rare), and edema, which is also 
rare, as the vein is seldom compressed. Sensory symptoms consist 
of pam, paresthesias, and disturbances of the tactile and temperature 
sense. Muscular symptoms of nerve origin include paresis, ataxia, 
and atrophy. ’ 

Actual paralysis has not been observed. 

Two points of peculiar interest brought out in the literature of 
cervical rib are its frequent association with scoliosis and the late 
development of symptoms referable to the supernumerary rib. 
Ill's latter fact has been variously attributed to growth of the 
individual, to trauma, to loss of flesh as a result of constitutional 
diseases, to arteriosclerosis, and to the retraction of the pulmonary 
apices in healed tuberculous lesions. 

In all of the following 7 cases the cervical ribs were bilateral 
In base II, the supernumerary rib was apparently on the right side 
only, and in Case III on the left, but in both instances the r-ravs 
revealed an undetected rib on the opposite side. In Cases VI and 
Vit, both cervical ribs were rudimentarv. In but 2 cases were 
any pressure symptoms reported, in both instances sensory, none 
showed any of the vasomotor phenomena, and hut 1 the neuro¬ 
muscular symptoms, described above. Six of the 7 cases were 
females. 

....j.1."' ™y examinations of these patients were made by Dr. 
U Ilham II. Stewart, radiographer to Harlem and Gouverneur 
Hospitals, to whom I am also indebted for the plates and descrip¬ 
tions illustrating Cases II and III. I wish to make acknowledg¬ 
ment also of the courtesy of Dr. Henry E. Wise, in supplying the 
prints which accompany Case VI. 

• C.tSEr-‘^IR; o'’ female’ no"' aBKl twenty years; married; born 
in the united States. Her family history was negative. The 
previous medical history was not significant. She gave a history 
of influenza three times. It was shortly after her first attack, five 
years before, that she was sent to the Gouverneur Tuberculosis 
C lime for examination At that time she was pale, undernourished, 
and had a slight cough. She had no symptoms suggesting cervical 

• Francine. Amek. Joch. Med. Bci.. 1910, rxxxix. 108. 
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rib, but examination revealed prominent supraclavicular spaces on 
both sides, which on palpation seemed to be due to the presence 
of small bony masses near the cervical end of the fossae. The per¬ 
cussion note over these masses was dull, and the breath sounds at 
the apices were distant, leading at first to the suspicion of tuber¬ 
culous infiltration. The x-rays revealed the presence of double 
cervical ribs. The chest was otherwise negative, and the case 
was dismissed later as non-Juberculous.9 Now, after an interval 
of five years, the patient reports herself in good health. Since 
her discharge from the clinic she has married and has one child. 
Recently, however, there have developed some slight symptoms 
referable to the anomalous ribs. There is some impairment of the 
circulation in the right hand after prolonged use, manifested by 
a sensation of slight numbness*but without changes in color and 
without edema. She also complains of occasional pain “on top of 
the left shoulder.” 

The chief point of interest in this case is the presence of two 
well-marked cervical ribs occurring without symptoms of any 
kind until the patient reached the age of twenty, but giving rise 
to physical signs at the apices which suggested pulmonary tuber¬ 
culosis. 

Case II.—A. K., female, aged sixteen years; Russian; occu¬ 
pation, milliner’s trimmer. Her family history was negative. 
She had a personal history of measles and muscular rheumatism. 
About one year ago, she'complained of slight cough and pro¬ 
gressive weakness. She had been well previously, though over¬ 
worked and living under unhygienic conditions. Several months 
after the beginning of her illness she was obliged to stop work 
because of weakness and dyspnea, and about this time she applied 
to the Central Health Department Tuberculosis Clinic for exami¬ 
nation and treatment. She was there under observation for a time, 
and was discharged as not tuberculous. In July, 1910, she was 
sent into Gouverneur Clinic for examination through the courtesy 
of Dr. Charlotte Blum of the clinic staff, with the diagnosis of 
chronic endocarditis and aneurysm of the right common carotid 
artery. Physical examination revealed a small pulsating tumor, 
well above the inner end of the right clavicle. Percussion was flat 
over this mass and impaired at the outer end of the supraclavicular 
space. A distinct thrill and pulsation, which seemed to be ex¬ 
pansile, could lie detected on palpation, and on auscultation there 
was a loud systolic murmur synchronous with the apex beat and 
radial pulse. There was little if any difference between the right 
and left radial pulse. On deep palpation the pulsating tumor 
seemed to be superimposed upon a hard immovable mass of bony 

' This cast*, illustrate! I>v x-ray plates taken at Hudson Street Hospital, was shown at the 
Practitioners’ Society April 6, 1906. by Dr. Lewis A. Conner, and reported in the proceedings 
of the Society. Medical Record, Ixix, 19. 
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consistency, which could be traced backward to the spine. Further 
examination of the chest revealed the characteristic signs of chronic 
endocarditis (mitral regurgitation), in a stage of incomplete com¬ 
pensation, to which could be attributed the dvspnea, cough and 
weakness of which the patient complained. The lungs were nega- 
t'ye. I he patient was sent into the wards of Gouvemeur Hospital 
with a diagnosis of endocarditis and of right cervical rib with the 

Fw I.-lWioumn, of 11. R«ht »do: A well-marked eorvicl ril, will, ,„,| hern! 
nr .rgla"„s ,„|, „1F body Ulc «„nUl „iviej TOttbm. The otwk. .bout „,„-l„,u i„|, 

I , “ *' J 'fontirtl tulierrlr The body bnwdeiu. then eontracte. extendinjt diihtlv down- 
TOd for .W eniliriK in . rlubodutpod mow. whirl, nrtieubte, with Uie fire, rib. The 

Itlirei the rtl, indict,nw the po,,Uon ol the artery end the ehtwlow of the vewel 
itetlf are more apparent in the plate then in the reproduelion. Left aide: A rather lone eerviral 

P^ ee M-deSntrf hewl an'1 neek. A lame tnberele. .hid. arUenlate, ^,h U.o ,™7cv^ 

oiSETf™ A b“lj' “b°M *” •»> one-half inehe, Iemt 

subclayian artery overlying it at an angle simulating aneurysm. 
ll"s diagnosis was confirmed by two r-ray examinations, one taken 
shortly after the admission of the patient to the hospital an.l the 
other ^veral months later. The x-rays further revealed an un¬ 
detected cervical nb on the left side. 

This case is notable because of the position of the subclavian 
artery in relation to the anomalous rib and the consequent clinical 
resemblance to aneurysm, for which it had been mistaken A 
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similar case is described by Osier,10 and the question of the existence 
of true aneurysm in these cases is discussed at length by Keen." 
Keen believes that in few of these cases true aneurysm will be found 
at operation or postmortem examination, although several have 
shown moderate enlargement of the artery, curiously enough 
distal to the angulation or compression of the vessel, rather than 
proximal to the obstruction as might be expected. In a case 
reported by Murphy the artery was flattened. In a case reported 
by Adams an autopsy disclosed a true cylindrical aneurysm. 

t|u 2.—Radiogram of C’a.«e III Thin patient ha* two well-formeJ cervical ribs, one on 

each aide. They l»olh have email head.* with good neeks. tubercle* which are well developed, 

both articulating with the transverse process of the seventh cervical vertebra. The bodies 

are alxmt one and one-half inches long, tapering towanl the middle as they extend downward 
and outward, and ending in club-shaped masses lying near the first rib. 

Case III.—(’. F., female, aged twenty-nine years; unmarried; 
bom in the United States. Applied for examination at St. George’s 
Tuberculosis Class in February, 1911. Family history negative. 
Past history of measles and pertussis in childhood. She had pleurisy 
nine years ago, with an attack of “bilious fever” (probably tubercu¬ 

losis). Two years before this patient had been sent to Stony Wold 
Sanatorium in the Adirondacks for incipient pulmonary tuberculosis 
in the right apex. She was under treatment there for one year, 
and was discharged as an arrested case. Shortly after her return 
from the mountains she was operated ujMin for appendicitis. Since 

*• Amek. Joe*. Med. Sci.. 1910, cxxxix, 409. u Loo. cit. 
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that time she 1ms been in apparently good health. There have 
been no symptoms referable to cervical rib. She came to St. 
George's Class solely for observation of her lung condition. Physical 
examination revealed a prominent bony mass in the left supra¬ 
clavicular fossa, which percussed flat and obscured the underlying 
apical resonance and breath sounds. A diagnosis of left cervical 
rib was made, which was subsequently confirmed by x-rays, the 
plate revealing also a right con ical rib. Signs of a'healed' lesion 
at the right apex were the only other findings on physical exami¬ 
nation. The spine was negative. 

This case is chiefly interesting for the size and prominence of 
one cervical rib, with an entire absence of pressure svmptoms In 
this case there had been a tuberculous process in the apex, but on 
the side of the unrecognized rib, and possible retraction of the apex 
following healing, if such occurred, gave rise to no symptoms. 

CaseIV.—B. S., female, aged thirty-two years; married; house¬ 
wife. Born in Russia. She was brought to me in March, 1911, 
by Dr. William Narins. She had been under his observation for 
some tune previously, and was a case suspected of pulmonary tuber- 
culosis with double cervical ribs. The family history was negative. 
The patient’s previous history was suggestive of tuberculosis. She 
had bad several slight attacks of hemoptysis. Physical examination 
showed prominent supraclavicular fossa:, with dul'ness on percussion 
and distant breath sounds. Small masses of bony consistencv 
could be felt at the inner portion of the spaces. No'definite signs 
of tuberculosis could be elicited at this examination. The x-rays 
revealed small double cervical ribs. 

It has not been possible to secure this patient for further obser¬ 
vation, but she gave no signs of compression and reported no 
s.' niPtoms which could be attributed to the supernumerary ribs. 

Case V—E. L., female, aged forty years; single; stenographer; 
born in England. Iler family history is suggestive. A brother 
died of “tuberculosis of the spine,” and one uncle died of “tuber¬ 
culosis of the intestines.” Her personal history dealt chiefly with 
several attacks of “rheumatism” in 1903, 1905, and 1907. In the 
first two of these attacks the joints of the hands and knees were 
involved. The third attack, five years ago, affecting the right 
shoulder, was also diagnosticated as rheumatism. In October, 
1909, she complained of some disability and pain in the right 
shoulder and arm, for which she was treated from October, 1909, 
to March, 1910, without improvement. Later she was told that 
she was suffering from neuritis, for which she was treated from 
March to September, 1910, with no better result. Since then she had 
had no definite treatment for the pain and weakness in tile arm 
from winch she still suffered at intervals, especially after prolonged 
w-ork. She complained also of some numbness and tingling in the 
right arm and band, and found that this hand was easily fatigued. 
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Physical examination was facilitated in this case by the thinness 
of the patient, all the bones of the chest being unduly prominent. 
On inspection the veins of the chest were marked, and there was 
an evident mass at the inner end of the right supraclavicular fossa 
with a corresponding depression at its outer extremity. The mass 
was of bony consistency, immovable, and could be traced backward 
toward the spine—the familiar characteristics of cervical rib. 
Further examination of the chest showed extreme prominence of 
the lower dorsal spines, without other evidence of spondylitis, 
and of the coccyx. The lungs were negative save for a slight 
increase in breath and voice sounds at the right apex, not positively 
beyond physiological limits. The heart was normal. 

This case was evidently recognized by some previous observer, 
as the patient said she was examined several years before with the 
x-rays (fluoroscopic), and was told at that time that she had an 
“extra rib” which would never give her any trouble. Xo operative 
procedure was suggested to her then, or since. 

I am enabled to report this case through the courtesy of Dr. 
Rose Cohen, who saw the patient recently in private practice. 
The points of special interest are the development of slight but 
characteristic symptoms at the age of thirty-eight years, and the 
possible co-existence of healed tuberculous foci in the right pul¬ 
monary apex and the lower dorsal vertebrae, suggested by the physi¬ 
cal examination taken in connection with the family history. 

The x-ray examination of this case, made by Dr. Stewart, showed 
double cervical ribs, the right being the more prominent. 

Cases VI and VII were both admitted to my service at Gouver- 
neur Tuberculosis Clinic within the past year. For the reproduc¬ 
tions of the x-ray plates, I am indebted to Dr. Wise, radiographer 
at Gouverneur Hospital. 

Case \I.—J. S., male, aged twenty-four years; operator; 
Russian Hebrew. This patient was sent to the Clinic by the 
United Hebrew Charities Society on the suspicion of pulmonary 
tuberculosis. His family history was negative, and his personal 
history was without significance. Five months before admission 
to the clinic he complained of vague pains in his chest, and later, 
pains in his legs, weakness, and headache, a familiar group of symp¬ 
toms in this class of patients. A slight loss of weight during the 
three weeks he was under observation at the clinic, and the ten¬ 
dency to rapid pulse, were more suggestive. On examination of 
the chest the patient was seen to have a fairly well-marked right 
dorsal scoliosis and prominent supraclavicular spaces, in which, 
upon palpation, the characteristic bony masses suggestive of cer¬ 
vical rib were detected, the left being more prominent than the 
right. Examination of the lungs showed impairment of both 
apices, more marked on the right side, with roughened breathing, 



404 SEYMOUR: CERVICAL IUB 

but no rales. Tlic heart was negative. Sputum negative. A diag¬ 
nosis of double cervical rib was confirmed by x-ray examination. 

Fia. 3.—Radiogram of Case VI. 

This case was the only male in my series. Like all but one of 
the series, he was examined on the suspicion of pulmonary tuber¬ 
culosis, and while the physical findings were suggestive onlv of a 
healed lesion or inactive process at the apices, the period of obser¬ 
vation was too brief for final diagnosis. It is the only case in the 
series showing well-marked scoliosis. There were no symptoms 
referable to the supernumerary ribs. 

Case VII.—B. B., female, aged eighteen years; operator on 
garments; Russian Jewess. She was referred to us by a physician 
in the district, with the diagnosis of consumption. This diagnosis 
was confirmed by physical examination. The sputum was also 
positive. She was an early case, showing only impairment of 
resonance at the apices with little change in breath sounds and 
occasional clicking rales after expiratory cough. It was noted, 
however, that the supraclavicular spaces were prominent, and that 
the impairment of resonance which corresponded to these areas 
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was out of proportion to the other pulmonary signs. A diagnosis 
of double cervical rib was later confirmed by x-rays. There were 
no symptoms referable to the condition, nor have any such devel¬ 
oped during the eight months she has been under our observation. 
She is, however, a progressive pulmonary case, and has recently 
been sent to a sanatorium. The spine in this case was negative. 

In reviewing the cases of cervical rib here submitted, it will be 
noted that in six of the seven cases pulmonary tuberculosis had 
been suspected, but that only two of them showed positive signs of 
the disease (Cases III and VII), and that in only one of these (Case 
MI) was it an active process. Cases IV and VI were suspicious, but 
were not under observation long enough for a final diagnosis of the 
pulmonary condition. Case V may have had a healed tuberculous 
lesion at the right apex, but it was exceedingly doubtful from the 
physical signs, and this was the only case with pressure symptoms. 
Two cases were definitely not tuberculous. One was the cardiac 
case with physical signs simulating aneurysm (Case II), the other 
(Case I) was dismissed as entirely negative, and now, after an 
interval of six years, is still in good health, although recently having 
slight pressure symptoms on one side. Well-marked scoliosis was 
observed in only one of the series (Case VI), and that one is the only 
male of the group. 

Only two of the series have presented any symptoms referable 
to the presence of cervical ribs (Cases I and V), and only the latter 
of these has suffered any real disability. The symptoms in this 

instance are apparently due to pressure upon, or stretching, of 
the lower branches of the brachial plexus, there being no apparent 
vasomotor disturbance, and in this case only does the question 
of operative procedure suggest itself. Incidentally this patient 
is the oldest of the group, and the symptoms in her case did not 
develop until her thirty-eighth year. 

In three instances a diagnosis of unilateral cervical rib was 
made clinically, but in these, as well as in those cases in which a 
double rib was detected, the x-rays revealed bilateral processes. 

In conclusion, the following statements seem to be justified, 
in summarizing our present knowledge of cervical rib, from the 
mass of previous evidence as well as from the cases here reported: 

1. Cervical rib, especially of the bilateral type, is not of great 
rarity, probably occurring much more often than it is recognized. 

2. It may be recognized clinically in the course of a systematic 
physical examination, especially in a thorough examination of 
the chest for pulmonary tuberculosis, and even when there have 
been no symptoms which might direct the attention of the clinician 
to the possibility of the condition; but a positive diagnosis of 
cervical rib cannot be made with certainty without the x-rays. 

3. The condition is found much more frequently in females than 
in males, and is often associated with scoliosis; it is not infre- 

VOL. 148. NO. 3.-XErTEMBER. 1913 14 
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quently accompanied by pulmonary tuberculosis, although this 
latter coincidence seems to be without clinical significance except 
in diagnosis. 

4. Cervical rib may occur without symptoms, or with symptoms 
so slight as not to constitute any inconvenience or disability; 
and this may be true even when the cervical rib is of unusual size 
or prominence, as in several of my series. 

5. Symptoms may develop at any age, and with or without a 
history of injury, occupational strain, or other known etiological 
factor, but they are much more apt to develop later in life and 
without definite history of causation. 

(i. In certain cases of cervical rib the abnormal course of the 
subclavian artery may simulate aneurysm, but true aneurysm is 
probably infrequent in these cases, and can only be demonstrated 
by operation or at autopsy. 

7. In those cases presenting symptoms of sufficient severity 
to warrant operation, the resection of the supernumerary rib 
under recent technique offers every reasonable prospect of complete 
recovery. 

S. In some cases of cervical rib the only clinical significance 
which can be attached to the condition lies in the fact that the 
recognition of early pulmonary tuberculosis may be rendered 
difficult through the presence of the supernumerary rib obscuring 
definite signs at the apex underlying it; or, of equal importance, 
that the presence of cervical rib in some cases of suspected tul>er- 
culosis may lead to a mistaken diagnosis of apical lesion because 
of the confusing signs above the clavicle due to the presence of 
this anomaly. 

THE POLYNEURITIC FORM OF ACUTE POLIOMYELITIS: 
A CLINICAL AND PATHOLOGIC STUDY. 

By S. Leopold, M.D., 
INSTRUCTOR IN NEUHOLOOT AND NEUIIOPATHOUWIY. UNIVERSITY OP PENNSYLVANIA. 

Tiie question of the existence of a true polyneuritic form of 
acute poliomyelitis has never been satisfactorily determined. As 
far as I am aware no case has ever come to necropsy. Wickman 
in his article on “Acute Poliomyelitis” in Lewandowsky’s Hand¬ 
book, published in 1011, states “that he was unable to find in the 
literature a report of this type in which the peripheral nerves had 
been studied.” Recently, I had the opportunity of studying a 
fatal case under the care of Dr. l’itfield. 

A. S., female, aged twenty years, was admitted to the hospital 
on August 17, 1911. Nothing of importance was noted in the 
family or medical history. Her illness began several days previous 


